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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable at least either the 
gate electrode or the source.drain electrode to be formed of 
Al and high-melting metal so as to decrease thin film 
transistor resistance and to prevent a high-resistance layer 
from being formed by mutual diffusion caused by heat at an 
interface between Al and high-melting metal, where the thin 
film transistor is mainly used as a switching device of a 
liquid crystal display device. 

SOLUTION: At least, either the gate electrode or the 
source.drain electrode is of laminated structure composed 
of an Al film 33a, an oxygen-containing Al film 33b, and a Ti 
film 33c. The oxygen-containing Al film 33b is formed by a 
method wherein Al is sputtered in an atmosphere that 
contains 20% or more oxygen. The oxygen-containing Al film 
33b functions as a diffusion preventing layer, and mutual 
diffusion is prevented from occurring between the Al film 
33a and the Ti film 33c even at a temperature at which a 
gate insulating film 34 is formed. 
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go 

mu%i<om. mu^mm:BLXj^m'u%2(Dm<7:>mmm^ 

mu^-hi^mm±\z.nmhy>'i^::^i^<ois\im. 
:=^m«, h^i-^>'m.mRv^y'-i^^<^y-<:y^mm-r^ 
xs<^, 

I 0 0 0 1 1 

(Thin Film Transistor : jeXT> TFT^>bV^5) RXJ^ 
[0 0 0 2] 

^t). ^mn.^mmz.m.<^^^k\.x\i^^. m\^. 

a^^:^SSBli, ^:T^fD@cO^,*Ct>CRT (Cathode-Ray 
Tube) ICE^-t-^tJ ^'^nri-^So CcDfc^^. T 

i^'r?\^^^^\f=L — ^m<r>=f>{:^y^\^'<\z.^^m^^x\i^ 

[0 0 0 3] '-iSW^'.^TN (Twisted Neniatic ) Mt^/b 
^.T^^gli, 2^fe:COjg0J;«f^^S«or*(Cj«B%^#tAL. 

-r6 2oco© (^f^ffi) — ::^(7:>ffi11{cf^:/^ 2/ 

so 2iisc<Dm^m<om%m^wn^j:m'^\at. mn^fi-^i^fj: 
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[0 0 04] ^1 liJSS^^?Stt<7>T F TStR^:^-r¥ 

So TFTStgtci^, (Si{c;^-t*ct 5{c, 1S»:*oy- 
h/-<;:^7-r >'i 2 a IS^^ot"— VI 8 

— ^^<:^9 ^ >l 2 aRXJ^7'—^^<:^y^>l 8 a{cj: 

So ^M^St^liTFT 2 5 <^Ilj9^m^2 0 
ri/^Sc T F T 2 5 coy— hmi^ 1 2 b l^y— h''-<;^^ 
-fVl 2 a {cS^^ix, KU'-r >'m«l 8 b \^'f—^^< 
;^^'t'>'l 8 a {C^^^nri^So TFT25CO 

y—:^mm 1 B cn=i>'i^ ^ bill 9 h^^vurM5gm 
1^2 otc^jBS^nri^So 

[0 0 0 5] S2coSfraDlil*r#sa LT, TFTStg(0« 

^gSclci^. TFT 2 5(7:)^tt®^/^sr^/u:7T:^v^y 
[0 0 0 6 ] 6 (7)fMilO(CJ;i, ^H^ix 

^ttr*5i9. :!(?:) n Mr^/^:7r;^v'i; =1 vMi 7 (Z) 

-X— ^/<;^^'<>'l 8a, TFT 2 50 KU'-f 
ve^l 8 b&U5y->^m«Bl 8 c>di?i0JiS$tl.Tt>So 
[0 0 0 7 ] rtt^Ov^— VI 8 a , hl^^ 

vH^i 8 b^tJ^y-;^m® 1 8 c Ji, t^^iffe^mi 9 
tcS^nrv-^So wCo-(*®iteiiimi 9coi:lc:(i, i to 
j5^ib<ts®3Sii;«g 2 0 3d^ji^j*^ixri/>So ®5sm«2 0 
\t. i^M^mmi 9{z.mf^^titc=^:y<^ ^ bill 9 

UTT F T 2 5 — 1 8 c <J:m^^{c=ffiM^ 
nri^6o -?:Ur. ®9g®«e2 Oli. yf^V ^ ^ K^/5^b 

[0 0 0 8 ] tz.^x. h/<;^^'< VI 2 slRxiv 

— bumi 2 bit. bwmMi 4(Dmf^^\z.3 0 0 

mm^m^^ti^o y-h/<;^7>rvi 2 aj^, 

^(7:)ji^^(7:>«^lfP5>r- i Tomtmm^ii^r:iif?. I T 
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Z.<Dtiist>. V^^n. h/<;?^^'f VI 2 a^U«y— h 

::^r>i^'B*& : gAT, 1^ C) T-(^?^^< , C r (i> C2 A) ^ 
[0 0 0 9] 

mitRxi^mBit\z{^^x. y- VI 2 ao 
[0 0 10] z.<ox.'>fmmM.^\^T^'t^tL}^\z.. y- 

h/^J^^-r VXtJ^y- h®ffi<^, Al^^TiXJiMo 

L., m::^^:^-mTFT<Dm^. ^-bmmMmj&mz 

3 0 ot:ejl±otg.ft^?tcsfc>!>, A 1 

[0011] A \ h ^m^.^m h co^i5:*tm^P>^ih-r s 
/ca^ic, A\m:h^mM.^w^mt<r>mz.m\L^^'^ (t 

i N) JS^?^i«;f 5;^ftt>*?So Ud^L, m\M\tm^ 
nr 5 i:'/^5^.^;d^fcSo a 1 t 

[0012] 

r ^ - [> i^xt^ir 5: ^-^t^ji^ ib -5 m 1 OS 
i^M/i^.^Md^^?:^6m2co;i <i:. ffita® 1 CD ii ^ tti 

[0 0 13] ^fc, ilELfcgfliJ^, St^±oy-hm 
4^3g»ii>S:U^y-:^ • K i^^ v«^{ci; W^^fe^ix 
/t?i¥iKh^ v-:^;:^^^^(^lis^;^fe{c:fcv^r, sflsay- h« 
<^^U^ttitEy-;x . Ku-^ vm#o/>/^< t)-:*-^. 
r j:>syi\tr ^ U v^^L 

rryu^: - i7 Axi^ryu^: =^ [^i^'^^:6>f?/£Sll i oil 
iSr?i0j*-rSXSi:, K5S:«f:^^2 0%KXJtcoj:fc^T-^tp 
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[0 0 1 4] A\mtMmM.^mmt 

[ 0 0 1 5 1 Bl 3 J^«WtCA 1 IR^U^T i flS(75;*Jll*o 
#a^Og?^;^f;^tt:^ (mu. gStPJ^i A r :5Ef ;:^) 

^6o?^a*i* (3 5 oTcr-i^Pfl) -T?r=.^/t.L;fe#co 

A i XT i ^^iimov— hffiStfll^, 4ia^feT»Jiy^L 

10 0 16] z.<r>mzf)^hmht^t^^o\z. mm:^^:^\t 

[0017] ^r.r% *:^B^{c:|ol^rf^, VnMBi, 
O^y— • K i^^ vSffi^T)^^;^^ < ^ t:>— Al (r 

10 0 18] f^^. mm^^t^mtxt. ^m.^\zjm-niy^ 

^f^\^. mb. ^i^^-g-tp/iicJ: >9 . A 1 m^i^Si,'^^^ 

l\ iSiS/^^Jl^ UTIi, T i (f^^J^^') , Mo 

(^y:/-7^V) . Cr (i5^nA) , Ta R 

[0 0 1 9 1 

(Hi m4n:^^m(7:^m(o%M<Dmm 
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lO 0 2 0 ] f«^B^:^^ei^, m4{Z.7T:-tX OlZ.. TF 
TS^^30^. CF&m5 0 t. r.iX^OTFT£te3 
O^U^CFStgS 0(OFfl{C^A*iXfcJ^#e4 9 t{Z.XK^ 

«/S;^nrv^5o TFTStg3 0Jcii. 0 5lc::^-rJ: 5 
{c, a^*coy- V3 2 a^U«1g«:*o-7=^- 

^>'<;^^^ >^3 8 a ;d^?i^jS:^nri/^^o y-'-h/^;^^^ 
3 2 aS.a^T'-^/^;^^^ >' 3 8a J^iH^ 

m«c)<7>>/- h/^:^^^>' 3 2 a&U^v"— ^J'/'^;?^ 

T F T 4 5 ^d^^J^^ixrv^So TFT450y— h« 
«i3 2 bl^y- h/-<;^7^>^3 2 a JcS^j^^n, Kl-'Y 
>'«113 8 bfi'T'-i$^/'<;^7^>' 3 8 a {cS&j^^nri'^ 
:^fc, T F T 4 5 oy — ;=^m® 3 8 c f^. =J>^^ 

h7L3 9 h^^rLriii^m®4 otc^^^ixri^^o 

[0021] jl|6(50T FT«53)-(Dl5rffill«r#R^LT, T 

20 i±{^i^, miumm ti^x. h/-<;^v^>'3 2 a 

RXJ^^-hmm3 2bf}mm^inX\^'^^o ■z^h<o^- 

h^<:^y'^ 2 aRXiy— bmms 2hn. Tf)'hA 

immi^M) 3 3 a . mm^^ts^Aim i^mm) 
3 3 bRxf^T im {m2(Dm) 3 3 c(D3mmi^\z.fj:o 
r*3«9 , mm^^t^A 1 )R3 3 bii^^iscm±mt\^xm 

[0 0 2 2 ] zi:ih(Dy— b^<:^y^ 1^3 2 aRXl^— 

bmm3 2 bn. sis 3 i±{z.mf^^^r^fi&mm {y- 

30 (D'^'^m^ hm.m3 2b(D}i-^) {a-t. TFT4 

«3 6;e»^^iS^tvr<.^6. 

10 0 2 3] ^^^''/uunm:3 6<r:>mm\a^. ^tx^^n 

r^v'y=^vlBI (;?J— 5: ^ hi!) 3 1 tW^^WL 

7t;)±{Cl^, |g2SdJ»Jl<i: LT, f-^''<y>=7^ly'3Z 
40 a, TFT4 50 Kl^-f ^^m®3 8 b^U«y— ;^m^3 

8 c tmf&^^x\^^^o 

[0 0 2 4 ] Z.ixh<r>'f—^^<y^y^ly'3S^. Kl^-f 

>'mi3i3 8 b^u^y-;^mti3 8 c i^. ^n^mm3 9 

{Cffit^iVTl^So C(75i*»*fe)SkiR3 9 0±lC|^. I TO 

f)^hfj:^nmm.m4 otmj&^thx\.-^^o mmnm^ o 

^VLr T F T 4 5 (7>y — ;^m^3 8 c 

tirv>^o -^eur. iii5S««4o»^, |gi4{c.i^-rct 5tc 

5c? to 0 2 5 ] iaf^^4 iiiC^'j:ti^7Ki; Y \^\zx^w^m 



t^-5o CFS*g5 0(^, 114(c^-rj: ;«f^ 

[0 0 2 6 ] ^7 :y i^-^ h y 5 2 1^, «^Jx.l^Cr^ 
3 2 a. -r" — ^ -O" 3 8 a RTJ^T F T 4 5 (TD^i* 
5 3\zn. (R) , j^fe (G) Xt^W-fe (B) 0 3 

[0 0 2 7 ] ;^ ^ — 7 -r/L-^ 5 3 OTf-J^, I TO 7&>ib 
^ :^ ^ CO fif it Sr XSJ® fc EPr ffi 0 -C S o 

[0 0 2 8] ^-f, 117 (a) iZTjk-rX^lZ. 

>^<]^\ZA r 1 4 0 s c c mC0«£S:'rigAL/£;6i 

1 y V-^LT, ^^^Stg3 1±:(CA 1 

(Hi oil) 3 3a 0 0 nmCO/?${C?10fife-r 

6o ^O^, Cf'-y >'^^F^tCA r 1 2 7 s c c 

m. 5 4 s c c mcTD^^fiT-SA L/.^y5^ ^ A 1 

*^tPA 1 1^ (■^PaS) 3 3 b*ii^)5 nm(7)S$(C?|^iS: 

[0 0 2 9 ] ^*:i^T-. S^^^b-f {c:jgiJOf^^>'/<(c;?f 
^;j^Stg3 1 ^^iSI-t-^o ^LT, 5^-y>/<rtJCAr 
;^^140scc m(7)^fl:r-3SA L?'.^:^^ b T i ^ 
^^^yViJ^bT, Ti^ {%2<om) 33c^50nmO 

m^izmj&'t^o d^\z. T i i^3 3 c 6o±^c:7}^ h i^v^:^ 

hM^^*L. ll3feS.U^a«ite^^ifeLT. 0 7(b) 

-:=:v^/-rSo ^(t:*^, mi (c) {c^fci: 5t^, h 

f:t:>^-(:t>':^iy^>^^mi.. T i flS 3 3 c , KS^-g" 
A 1^3 3 b^lU^A 1 ^3 3 a ^-"S LT ^ 5/ ^ V 

[0 0 3 0] »i\Z. ms (a) {ZT^-t^ 5«C, h 
msi^l^^-r^o ^LT, ms (b) (c;^i-i:5(-, 

cvDi*(cj:i9. h^mms 4 t\^xm<t^>v =^>' 

(SiN) m^J^f^-r^o Z(Dt^. :^y:^miR3 l<7> 
taS;d5 3 0 O^JejL±<!r/^63&5. *^i£oj1^fiirM^, Al 
)^33a<hTi^33c ^ COpfltCg^^ A 11^3 3 
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[ 0 0 3 1 ] -^O^, C VDftl^ J: y) . hjte^J^3 

4co±(cT FT4 5(DfS^Mtfj:^r^/i^yr:^iyV 
>^m3 5^fl0i*L. MlC'e(DjilCf^-Y^vU<*afj^3 6 

U^mi^^^^ffiUr, ^8 (c) tc.i^-rJ:5{^> ffScT:* 

"^"T^^/^i^^^fDm^lZTts b i^i^:^ hJR5 2 ^/-^^^ 

[ 0 0 3 2 ] ^k(/^r% Uv^;^ 2^-v^i^{CLT^ 
^bv-y =r:/J|g3 6 x^^n^/f^V^L, (19 (a) tC:^-r 
J: 5{^f'-Y^-/>-t^S^3 6 ^JI^^-t--5o -eo^, U-v^j:^ 

hJK5 2^l^^-r6o (19 (b) (c^-fctpf^, 

r^;\-yT :^i^V ^^^3 7 ^;y'^:x£:K3 1 <DjbM± 

m\zmmi^fz^^s :^^^y^v>^^mzx^. ti, a 
K T i ^ z(Dm^xmi^mzfi^m{^xmmf^3 s x ^ 

20 [0 0 3 3] 7J^hyy^^7^{Ci:^. (19 

(c) (c^-Tct 9{C2am^3 8 X , n-'Mr^/u:7r^ 
v^i; 3:^JK3 7^u«r ^/u:7r v-y ^i^m3 5 5:/-^^^^ 

— ^:^:>^Lr. t"— ^/•<;^^-r >' 3 8 a , Y\^^l^mM 

3 8 b^i;«y-;^^mi^3 8 c^?i^;^)t-t-'5o ^to^. ill 

0 (a) \Z7r^-t^o\z. CVDffiJcj:*?, 1iy7.mSL3 

\<ry}Lm^mzm\L-^') ^i^^mnrr^z.h\z^y) ^ -R: 

Sl*feii:^3 9 ^?I^;*-rSo -^br. mo (b) \Z7f^-t 

x.o\z. ^w^m^m3 ^\z. y—y^^mz^^^xzw-m-r 

30 — h^<y^y^>'3 2 a RXI'f'-i^ ^<y^y ^ 3 8 a coiS 

[0 0 3 4] ^fe^/^r^ 011 ( a ) {z^-tx 5 

;^SK3 1 <7>_bW:^ffi{:: i TO^;^>'^iy^^ y >'i/LT, 

1 T0^4 0 X ^f^^^f^o -?:LT, nil (b) 

-tx^\z^ I Tom4 0 x^y<^—=^>'^i.x. mmn, 

m40t. ¥—V^<:^y^^^3 2^^xy^f—^/<y^y^ 

>- 3 8 a <n^-%<n^^W^^^n 5 (H/i^iir-f ) 

40 4 1 ^. n'sV -f ^ \''m\zXK^mfiAi'^. Ztl\zXKi. T 

FTS«d?^^K-r^o 

[0 0 3 5 ] *|^ife(7)j]0fl|rM:i, h^<:^y^ 1^3 2 
aRXfy- bmm3 2 bt^. a 1 ^3 3 a , tt«:l»Jh 

mt i^xmm-r^mm^-^t^A 1 ^gs 3 b , ssiB,^& 

Mt^^f^^T i JK3 3 c i:<7>3Ji«5t^^Lri^^(7> 

r% h^fei^)^3 4 (7:>?i^;5ifexg(c*5i^r, 3 0 0^jl^ 

±(7>jaSfCJ!JD^^nr t>, A1^33ai:Tijg3 3c 

t(Dm\zmi&igcmi(>^mm^ti^z tt^\Bii&^ti^o 

50 ^ >'(?>tg:*ftM3&i/h^ < /^So 
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[0 0 3 6 ] Jhlao^-felCj: 5^>'f^XGA 
(1024X768 KivH) m(om^B^7rimW:^rfM b 

1t3tTlil4. 7 k Q <bjg:< -r^:i^;5^r-^/::o iEL, 
h-'-^;?^ ^'O'Oitif^ 8 ju 3 0 4 mmr-fc 

[0 0 3 7 ] 7^£*5. _bfs^ife(7>?i?«ir-f^. hjffeiS:/K 

f>mffi3 2 b{c*:|^|^^jBfflL, T^^-^/^;^^ Y >' 
3 8a. KU^ 3 8 b Xtl^V-;?^®® 3 8 c ti, 

T i 1 XT i (TD^/i^ig^: Lri^-5o :iiX^(?^7^- 

>'3 8 a , Ku-^^-m^s 8 b^u^y— 
«i 3 8 c <D ±.<D^.mf&mm 3 9 itg^e^^sv^tasr-^f^^ 

b^u^y-;^m^3 8c^Ti/Aix/Ti (Dmmmm. 

ti^xh. A 1 ^ T i <hotB5:ii:»{cj:^i^ig:^ji^^^ 
*b(C<l^o L^^L, v='*-^/'<^-7-Y>'3 8 a , K U-f 

vmfigs 8 b^Tj^y— ;^m«3 8 c h/-<;^^>< 

^^3 2 a^U^y- hm^3 2 b ^|^#{::. AlBt^m 

^\ 

[0 0 3 8] ±t5.mm(Dmmxnm2(Dm^T i 

JCct t)?]^j5jsU7t35^ Ti (f^^v) , Mo i^eV:/^ 
. Or (^DA) , Ta (i^V^/U) S.U^W 

[0 0 3 9] 012 (a) {C;^-r<l:5{-. ^^-''^S^ 

f^YV-z-^f^^CA r ^y^^l 4 0 s c c m(D9tMXmP<l^ 
f^t^hA\^:::^y<y^V>^i.. m^:d^m 1 0 0 nm<D 
Aim (mi (DM) 3 3a ^^JR-f 6o ^(75^, 15^^ 
^b-rtC5iJ(7D^-V>'/-<{^;^f^^S^S3 1 ^^i^L. ^-Y 
>'/^f^tCA r 1 2 7 s c c m, ^9^5: 5 4 s c c 

33d^*^5nm(7D^^ 5o 
[ 0 0 4 0 1 ^5^V^r\ cD^-t V/^tcr, Ar;?^/;^^ 
1 4 0 s c c mOMlcr-^A Lfc#ffl:^=p-eT i 

s/^^^yv^ur, nm m2<Dm) 33c^j!i^50n 
i^:^ hmi:m^i^. m^Rxj^^i&mm^m\^x. mi2 

(b) {c;^t-i:ptc. 7}^ M^^;^:^ hM5 1 ^Eff^O/'^iJ' 

^<7?®, 012 (c) IZ^-r 
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c. ^iRSr-^tPT i )K3 3 dSU^A 1 1K3 3 a ^-fi&L 

[0 0 4 1 ] iiL'^(r>±wtmi(Dmm(Dj^mtmmxh 

xit: mm^^t^T ims 3 dt^^ik^±mt\^xmm 
^-hi&mmmmmz.A\m3 3 a tT im3 3 c 

[0 0 4 2 ] iiumm(7)mmxn^mmRxj^m2 

, Mo {=^^)'fy'ly^) , Cr (jS^o^) , Ta (^ 

{%3<oMm(Dmm) eat. «3(7?iijfeo?f0«i{coi/>r 

[0 0 4 3 ] di 3{i«E^h^^^v^;^^t7:>K^^^g$r^ 

-r^^yi^mx^^^ coi^gi^, «g;A^6i. 

«^6 2, AXl^mM (mi^) 6 3, -O-hM^i^ 

(®2^) 6 4. TiJ*JK^ (113^) 6 5, 19 
ttsu^e 6^T7h^>';^:7T-^6 7 {c j: 15 tgiSc^tir 
i/^-Sc ^^6 1-6 7 i^jpr-tt^ t>nri^So ^fz.. 4- 

S6 1-6 7lii^-rixt>«^^ygg{:i®^SS!^n, ^^M^ 

J^7 [0 0 4 4 ] J£jLT> ±3zl^(?:>S^§^{*ffl \.fznm h ^ 

2. Al^SlKm6 3, -<:^h«ia^6 4, Ti^lR^e 
5, 5t»?ttiL^6 eat^h^VJ^^^r— ^6 7fiO*^F^ 

«^6 2{csis^^iii-r^. ^Lr. ^'7:^mm^mm 

^m-^e 2t^h \>y>p^yr-me^ 7 ^itx^XA Xf&m 

M6 3(C^i^-r^o 
^(7 [0 0 4 5] A 1 i=ftJR^6 3T?fi, A r ^ 1 

4 0 s c c mC0«l:T-3SA U?'^^!^ bA 1 i; >• 

^/Lr, £*^±{CA 1 ^ (IS 1 Oil) ^*\) 1 0 0 nmO 

3;&>b hT>';^:7T — ^6 7^:?hLr-<i^ h*a^^6 4 

[0 0 4 6] z.(Dx.'t>\:itxA\m<D^m\z.^f^mi\:.m 

50 \Z-r^o ^LT, :ff'7:^m^^. hMSM6 4;«>>b 



u 

T i f^m^e 4X-n. At tf:^^ 1 4 0 s c c mCO 
m^X'm?.l.tJ:t^hT i^:^^^y^ ViyVi^X. Tim 

[0 0 4 7 ] ^^{C. ;^f^;^Sffi^. T i ^^^6 bt^h 
oJli^P^at^/c^, Sit? fflbSe 6 LT, ;?f7 

r% r rT-l4il^pJ^^»&•r'5o 
[o 0 4 81 *3IM(7)^fii{cj:ixf^, ^Jr*- h^^;^7^>' 
XU!>/- hm«i^A 1 i^S^<t;JK^t;^T i )gco3S 

mmti.xi-^^<Dx\ ^ftMitm\z.x^ Ai mtT im 

O il ffi ffiS H ;5 ^ T N M ^ ^ g { PS ^ ^ ix -5 t> CO r- 
l^?t< , ^^m\tmK.\t I P S (In-Plane Switching) 
M?«B^^^^e5.U^MV A (Multi-domain Vertical Al 

ignment ) Mf^B^B^^^g^C7:>f^fB^:^^g^. ^COfdl 

[0 0 4 9] (f+iai) mm±(D^- hmm. ^'^i^m 

[0 0 5 0] (#fE2) tfllE^^P^Sl^, g^5^^^t?r/U 

(#tS3) ffftaiSffli^'^.^Sfi, Ti (f^^>) . Mo 
(^!;:/t'>') , Cr i^uj^) , Ta (i^^^i^Jl-) R 

ib>im<o^m. x\^^(D^AX'h^zt^^mt^^H 
[0 0 5 1 ] (ttis4 ) s*g±(7>y- 



(7) 2002-26335 

12 

XS<1:, ^5^;V;:^^2 0%<^±^01i:^r•^tp»BB:S^r- 
ftIfS:ill (7D/io_b(^r/t'^ Oi^^ T/l'^^^^M.^^R 

[0 0 5 2] (f+IB5) SK±oy-h«ffi, 
XJ^JT/U:^ A-g'^Sr:^/^3/i5' \) ^ \^X T Ji^ % :^ ^ 

^•^xmi\:mf}>htj:^^mm^mfit'r^x.^t. mk^ 

[0 0 5 3] (#IE 6 ) j|feji:£tg±tC?i0^$ nfclSlft*: 

mU^— h^<:^'7'< i^tmU^ — i^^<::^'7 

JO (Dmt. mm^i<7^mtmum2(Dmt(Dm\z.t^^iit- 

[0 0 5 4] (#15 7) l(&mm^±\Z.r;Uz.=^^J:.Xlt 

^-r^xs^!:, mt^^Kom. ^t^^mmRv^m^m2 
<Dm<Dmmm^^<<^-'=^i^:^\.x . bmmRrj^- 
h>'<;^T-Y v^jf^i^-r^xm^, muv- ^mmRu^m 
40 fay- h/'<>^7^ vcojiicy- hiteiajR^ji^/s-r'SXig 

^•t-sxm^, ^fay-:^®«(7)ji*', Mtrtcstiisy- 

>' br M5Rm«i^?i^^-r 6 xm t ^^-r s :i 
50 [0 0 5 5 ] («-tB8) tijta8^5g^^tf4^pfl;it^, mm 
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^z.b ^4#«<i: -rattle 7 \cu«L<Dm^B^7r^^m<o%m. 

[0 0 5 6 ] 

mt\^xmm-r^^mm^mf&'r^(r)x. Aimtj^m 
M^mmtcom^^BKunt:m±'r^:iti>-xt ^ 
ft. ^w^m±sti.x^mmi\im^^mi.itm^hm^ 

xh^o 

mi] mi\'i. i&^Bm77^mmi(DT F Tmi^L^^-rw-m 
mxh^o 

im2] m2nmi<oA-Am\z.x^mmmx^Kf. 

[031 0 31^, f^m^<0^m%(Dmm:^:^it^t. fiK 

-rmxh^o 
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[06] 06(^, 05(^)B-B«StCj:^TFTffl55>Ol!i: 

xmmmxh^. 

[0 7] 0 7 1^, mi cD^JScOfl0ffi(7)5Sf^hy >'>:/;;^;$r 
[0 8] 0 81^, %\<DmM<ni^U<Dmm\-^y:yi^y^^ 

[0 9] 0 9i:i, %i(D'mm(Dmm(Dnm:by>-:;>:^^ 
10 [010] 0ioii. 'mi<omM<oj^m<onfi^hy>-i:> 

[011] 011 1^, mi <DmM<oBm(7:>MB h y 

:^i^<Dmi^:^i&^^'rmmmx (^«7>5) *?So 
[012] 01 2ii:, ^^m<7y%2<Dmm<r>mm(Dnm 

[013] 0 1 3l^*^8^om3CO|?ifecD?!5ffi{c*5it-5 

11, 3 1, 5 1 "':^y:^S^. 
20 12a, 3 2 a •■•y— h''^-:^ -7 ^ V, 
12 b, 3 2 b---y— 

14, 3 4 "-y- hiffej^^. 

15, 3 5---r^/u:7r;^v-y ='>'J^ (ffittS) . 

16, 36 ■••f^ir^-/^^^^^, 

17, 3 7 •••n'^ mr^/\^yr::^i^^) ='>'jK 

18a, 38a -^^^ — ^ /<:^y 
18 b, 3 8 b KL-^^-mil, 
18c, 38c •••y — 
J(? 19,39 

2 0, 4 0 
25'-TFT, 

3 0 - T F T5«, 
3 3 a "A 1 

3 3b •••@?9g^^Ay/f A 1 

3 3c - 'T i JR. 

4 9-?SS. 

5 0"-C FStSo 
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